ANNEX G

Methodology for Estimating CH4 Emissions from Petroleum Systems

The methodology for estimating methane emissions from petroleum systems is based on the 1999 EPA
draft report, Estimates of Methane Emissions from the U.S. Oil Industry (EPA 1999) and Radian’s Study, Methane
Emissions from the U.S. Petroleum Industry (Radian 1996). Seventy activities that emit methane from petroleum
systems were examined for these reports. Most of the activities analyzed involve crude oil production field
operations, which accounted for 97 percent of total oil industry emissions. Crude transportation and refining
accounted for the remaining emissions at about one and two percent each, respectively.

The following steps were taken to estimate methane emissions from petroleum systems.

Step 1: Determine Emission Factors for all activities

The emission factors for 1995 are taken from the 1999 EPA draft report, which contains the most recent
and comprehensive determination of emission factors for the seventy methane emitting activities in the oil industry.
The emission factors determined for 1995 are assumed to be representative of emissions from each source type over
the period 1990 through 2000. Therefore, the same emission factors are used for each year throughout this period.

Step 2: Determine Activity Levels for Each Year

Activity levels change from year to year. Some factors change in proportion to crude oil rates: production,
transportation, or refinery runs. Some change in proportion to the number of facilities: oil wells or petroleum
refineries. Some factors change proportional to both rate and number of facilities.

For fifty-seven of the seventy activities, activity levels for 1995 are taken from EPA. For the remaining
thirteen activities, the activity level for 1993 is taken from Radian (1996). These thirteen activity levels were
derived from field data collected in 1993, along with 1993 crude oil production and number of wells.

For both sets of data, a determination was made on a case-by-case basis, as to which measure of petroleum
industry activity best reflects the change in annual activity relative to the base years (1993 and 1995). Publicly
reported data from the Minerals Management Service (MMS), Energy Information Administration (EIA), American
Petroleum Institute (API) and the Oil & Gas Journal (O& GJ) were used to extrapolate the activity levels from the
base year to each year between 1990 to 2000. Data used include total domestic crude oil production, number of
domestic crude oil wells, total imports and exports of crude oil, and total petroleum refinery crude runs. For a small
number of sources, 2000 data were not yet available. In these cases, the 2000 activity factors were used. In the few
cases where no data was |located, activity data based on oil industry expert judgment were used.

Step 3: Estimate Methane Emissions for Each Activity for Each Year

Annual emissions from each of the 70 petroleum system activities analyzed were estimated by multiplying
the activity data for each year by the corresponding emission factor. These annual emissions for each activity are
then summed to estimate the total annual methane emissions. Table G-1, Table G-2, and Table G-3 provide the
2000 activity factors, emission factors, and emission estimates.

Table G-4 provides asummary of emission estimates for the years 1990 through 2000.

G-1
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